Self-determination theory (SDT) postulates that satisfaction of three basic psychological needs (i.e., autonomy, competence, and well-being) promotes motivation, well-being, growth across domains of functioning. Thus, per SDT, we examined satisfaction of basic psychological needs among individuals with first-episode psychosis. First, we quantified the level of need satisfaction among a sample of individuals with first-episode psychosis and compared their level of need satisfaction to that of individuals without psychosis. Second, we examined the association between need satisfaction and several domains of well-being among individuals with first-episode psychosis (i.e., symptomatology, social/vocational functioning, and quality of life). Our results indicated that individuals with first-episode psychosis experience less satisfaction of basic psychological needs as compared to their same-aged counterparts. There was a modest association between need satisfaction and well-being among individuals with first-episode psychosis, with the need of relatedness being the need most frequently associated with indices of well-being. Although modest in scope, the results of the current study raise the possibility that further investigation of SDT among individuals with first-episode psychosis may reveal important strategies through which early intervention services can better promote well-being and recovery.
Introduction
Self-determination theory (SDT) postulates that aspects of one's social environment play an instrumental role in facilitating or hindering the expression of human potential (Ryan and Deci, 2000) . Central to SDT is the hypothesis that environments which allow for the satisfaction of three basic psychological needs for autonomy (i.e., perceiving oneself as the volitional source of one's actions), competence (i.e., perceived effectiveness in interactions with the social environment), and relatedness (i.e., a sense of connection and belongingness with other individuals and one's community) promote motivation, well-being, and growth of individuals across domains of functioning (Ryan, 1995; Ryan and Deci, 2004) . Empirical investigations of SDT have demonstrated the validity of this theory across a wide array of environmental (e.g., Meyer et al., 2007; Reis et al., 2000; Sheldon and Filak, 2008; Thøgersen-Ntoumani et al., 2010) and cultural contexts (e.g., Chirkov et al., 2003; Chirkov et al., 2005; Deci et al., 2001; Sheldon et al., 2004) .
Within the psychiatric literature, there is growing interest in self-determination theory. To date, this theory has been explored in the context of several psychiatric disorders, including posttraumatic stress disorder (Kashdan et al., 2006) , social anxiety (Kashdan et al., 2008) , and anorexia nervosa (Strauss and Ryan, 1987) . With regard to psychotic disorders specifically, several recent studies have drawn on SDT in addressing the motivational deficits that often accompany psychosis (Choi and Medalia, 2010; Medalia and Brekke, 2010; Nakagami et al., 2008) . For example, Choi and Medalia (2010) have noted that, per SDT, strategies that address the need for competence among individuals with schizophrenia may increase their desire to participate in cognitive remediation.
SDT may be particularly relevant to the study of first-episode psychosis. For instance, a key treatment concern in first-episode psychosis is the high rates of treatment non-adherence and dropout for both pharmacological and psychosocial interventions (e.g., Coldham et al., 2002; Perkins et al., 2008; Rossberg et al., 2010 ) during a stage of illness in which individuals may be particularly responsive to such interventions (e.g., Goldstein, 1996; Robinson et al., 1999) . Several scholars have suggested that building healthcare environments which satisfy the basic psychological needs of individuals with psychotic disorders may be an effective strategy to increase treatment motivation and participation (Choi and Medalia, 2010; Mancini, 2008 ). Yet, despite the potential of SDT in informing the development of improved care for first-episode psychosis, no study to date has investigated basic need satisfaction among individuals early in the course of a psychotic illness.
Thus, the goal of this study is to examine the basic psychological needs identified by SDT among individuals with first-episode psychosis. First, we will quantify the level of need satisfaction among a sample of individuals with first-episode psychosis and compare their level of need satisfaction to that of individuals without psychosis. Second, we will examine the association between need satisfaction and several domains of well-being among individuals with first-episode psychosis (i.e., symptomatology, social functioning, and quality of life).
2.Methods

Participants
Forty-seven individuals with first-episode psychosis were recruited from the Specialized Treatment Early in Psychosis (STEP) Program at Yale University (Srihari et al., 2009 ). The STEP program is a randomized controlled trial of an intensive treatment package for firstepisode psychosis comprised of medication management, case management, group cognitive behavioral therapy, and multifamily group psychoeducation. Individuals randomized not to receive STEP services typically received medication management only. Eligibility criteria for the STEP Program include: (i) diagnosis of a schizophrenia-spectrum disorder or affective disorder with psychotic features as determined using the Structured Clinical Interview for the DSM-IV (First et al., 2002) ; (ii) duration of psychotic symptoms less than 5 years (Median = 15 weeks; SD = 58.02 weeks) as determined using the Symptom Onset in Schizophrenia Inventory (Perkins et al., 2000) ; (iii) less than or equal to eight weeks of lifetime antipsychotic medication use; (iv) ages 16-45; (v) no evidence of mental retardation; and (vi) willing and able to provide informed consent.
Procedures
All subjects completed a single assessment battery comprised of measures of selfdetermination, symptomatology, social and vocational functioning, and quality of life.
Measures
2.3.1 Self-Determination-Self-determination was assessed using the Basic Psychological Needs Scale-General (BPNS: [Gagné, 2003; Ilardi et al., 1993] ). The BPNS is a 21-item self-report scale that assesses satisfaction of the three basic psychological needs identified by SDT in life in general (i.e., autonomy, competence, and relatedness [Ryan and Deci, 2000] ). All items are scored on a seven point scale [range: 1-7] with higher scores indicative of greater perceived autonomy, competence, or relatedness. Subscale scores for the three basic psychological needs are calculated by dividing the total score for all items which comprised the subscale by the number of items which comprise the subscale. Consequently, the range of possible scores for each subscale is 1-7.
Symptomatology-Symptomatology
was assessed using the Positive and Negative Syndrome Scale (PANSS: [Kay et al., 1987] ). The PANSS is widely used 30-item clinician rated scale that assesses three domains of symptomatology relevant to individuals with psychotic disorders: (i) positive symptoms [range: 7-49]; (ii) negative symptoms [range: 7-49]; and (iii) general symptoms (e.g., anxiety and depression [range: 14-112]). All domains are scores such that higher scores are indicative of more severe symptomatology.
Social and Vocational
Functioning-Social and vocational functioning was assessed using the Social Functioning Scale (Birchwood et al., 1990) . The SFS is 79-item measure that assesses seven domains of functioning: 
2.3.4
Quality of Life-Quality of life was assessed using the Heinrich's Quality of Life Scale (QLS: [Heinrichs et al., 1984] ). The QLS is a 21-item semi-structured interview that assesses four domains of functioning: (i) 
Statistical Analyses
Pre-analysis screening of the data revealed no outliers or significant departures from a normal distribution. As such, Pearson correlations were used for all analyses. The missing data rate was 13%. Per current recommendations (Collins, 2006; Schafer and Graham, 2002) , the missing data were estimated using multiple imputation (Rubin, 1987) . Multiple imputation has been shown to produce reliable estimates in situations in which there was significantly greater missing data as compared to the current study (Royston, 2004) .
The p rep statistic was used to determine statistical significance for the current study. Unlike traditional null-hypothesis tests, p rep provides an estimate of the percentage of future study replications in which we would expect to find an effect similar to that obtained in the current study. P rep values of ≥ 0.90 (i.e., a similar effect would be found in ≥ 90% of future replications) have been recommended as a cutoff for statistical significance (Killeen, 2005) . The use of p rep in place of traditional p-values is consistent with existing recommendations suggesting that the "significance" of a finding should be determined by its "replicability" (Cohen, 1994) . To aid in the interpretation of the results, statistically significant p rep values are supplemented with p-values. Consistent with the theoretical underpinnings of p rep , all presented p-values will be one-sided.
Results
Self-Determination in First-Episode Psychosis
Means and standard deviations of BPNS subscales are listed in Table 1 To evaluate how BPNS scores from our sample of individuals with first-episode psychosis compare to BPNS scores from individuals without psychosis, we completed a literature search to identify all previous studies which used the BPNS. In total, we found 33 manuscripts which used this measure in unmodified form among approximately 10500 individuals with no known psychotic disorder (Brdar and Kashdan, 2010; Eakman, 2011; Faye and Sharpe, 2008; Fiedor and Tucholska, 2010; Gagné, 2003; Hicks and King, 2009; Hicks et al., 2010; Hicks et al., in press; Hofer and Busch, 2011; Kashdan and Breen, 2007; Kashdan et al., 2008; Kashdan et al., 2006; Kashdan et al., 2009; Klar and Kasser, 2009; Kocayörük, 2010; Laghi et al., 2009; Lambert et al., 2010; Meyer et al., 2007; Neff, 2003; Niemiec et al., 2009; Osterman, 2011; Osterman and Dyehouse, in press; Philippe et al., 2011; Puente and Anshel, 2010; Schlegel et al., 2009; Schüler and Kuster, 2011; Sheldon and Hoon, 2007; Thøgersen-Ntoumani and Ntoumanis, 2007; Thøgersen-Ntoumani et al., 2010; Trent and King, 2010; Wei et al., 2005; Weinstein et al., 2009; Weinstein and Ryan, 2010) . Data from eight studies were excluded from the current project: seven studies did not report means and standard deviations for the BPNS subscales (Lambert et al., 2010; Neff, 2003; Osterman, 2011; Osterman and Dyehouse, in press; Philippe et al., 2011; Weinstein et al., 2009; Weinstein and Ryan, 2010) and one study reported BPNS scores that fell outside of the possible range of scores for this measure (Fiedor and Tucholska, 2010) . This reduced the total sample size to 9145. Table 1 ].
Of note, there were several differences between the current study participants and the participants from the comparison studies. The weighted mean age of subjects in the comparison studies (M = 20.45; SD = 2.98) was less than that of the individuals with firstepisode psychosis who participated in the current study [M = 21.74; SD = 4.29; t (8202) = 2.95; p rep = 0.98; p = 0.002]. As age has been found to be positively associated with need satisfaction (Hicks et al., in press) , the lower need satisfaction among the older first-episode psychosis sample as compared to the younger comparison sample is particularly striking. Additionally, the weighted mean percentage of male subjects (39%) in the comparison studies was less than that of the current sample [89%; χ 2 (1) = 50.12; p rep = 0.99; p < 0.001]. Available evidence suggests that there is no relationship between gender and need satisfaction (Kashdan et al., 2009) . Data on years of education was only assessed in two of the 33 comparison studies [M = 10.49; SD = 1.04; (Laghi et al., 2009; Wei et al., 2005) ]. As such, statistical comparison to the sample of individuals with first-episode psychosis (M = 11.93 years; SD = 2.66) would not be informative.
Self-Determination and Symptomatology
Means and standard deviations for PANSS scores and correlations with BPNS subscales are presented in Table 2 . PANSS general symptoms scores were negatively correlated with both the BPNS autonomy (r = −0.27; p rep = 0.90; p = 0.03) and relatedness scales (r = −0.31; p rep = 0.93; p = 0.02), respectively, indicating that individuals with greater (i.e., worse) general symptoms reported lower levels of perceived autonomy and relatedness. There were no additional statistically significant associations between PANSS subscales and BPNS subscales.
Self-Determination and Social and Vocational Functioning
Means and standard deviations for SFS scores and correlations with BPNS subscales are presented in Table 3 . The BPNS relatedness subscale was positively correlated with the SFS interpersonal communication/behavior (r = 0.26; p rep = 0.90; p = 0.04), prosocial activities (r = 0.26; p rep = 0.90; p = 0.04), and independence-performance subscales (r = 0.33; p rep = 0.94; p = 0.01), respectively, indicating that individuals with better social functioning in these domains reported higher levels of perceived relatedness. The BPNS autonomy and competence subscales were not associated with any SFS subscale.
Self-Determination and Quality of Life
Means and standard deviations for QLS scores and correlations with BPNS subscales are presented in Table 4 . The BPNS competence subscale was positively correlated with the QLS interpersonal relationships subscale (r = 0.31; p rep = 0.94; p = 0.02), and the BPNS relatedness subscales was positively correlated with both the QLS intrapsychic foundations (r = 0.41; p rep = 0.98; p = 0.002) and interpersonal relationships (r = 0.41; p rep = 0.98; p = 0.002) subscales, respectively. Thus, individuals with higher levels of perceived competence reported possessing better interpersonal relationships, and individuals with high levels of perceived relatedness reported possessing better interpersonal relationships and better intrapsychic foundations. The BPNS autonomy subscale was not associated with any domain of quality of life.
Discussion
The results of our study suggest that individuals with first episode psychosis experience less satisfaction of basic psychological needs as compared to their individuals without psychosis. This finding is consistent with previous evidence suggesting that deficits in autonomy, competence, and relatedness may already be present early in the course of a psychotic illness (e.g., Birchwood et al., 1997; Hafner et al., 1992; Harrop and Trower, 2001 ).
Among the current sample, there was a modest association between need satisfaction and domains of well-being among individuals with first-episode psychosis. Specifically, greater need satisfaction was associated with some, but not all, measures of symptomatology (i.e., fewer general symptoms), social functioning (i.e., greater interpersonal communication/ behavior, participation in prosocial activities, and independent performance of tasks of social functioning), and quality of life (i.e., better intrapsychic foundations and interpersonal relationships). Of note, relatedness was the basic psychological need most commonly associated with indices of well-being in the current sample. This finding comports with studies which have shown relatedness to be positively associated with well-being among individuals with psychosis. For example, several scholars have presented evidence suggesting that the facilitation of relatedness with the clinician in the context of psychotherapy for psychotic disorder may be one of the key mechanisms which promotes therapeutic change and well-being (Lysaker and Daroyanni, 2006; Stierlin, 1963; Walsh, 1995; Will, 1959) .
The limited association between indices of well-being and the basic psychological needs of autonomy and competence was surprising given the relative emphasis on these two psychological needs as key elements associated with well-being among individuals with psychosis in the current literature (Heinrichs et al., 2008; Liberman et al., 1986; Sass, 2011) . Several factors may account for this finding. First, among individuals with psychotic disorders, the outcomes associated with exposure to environments that promote greater perceived autonomy and competence may vary based on the domain of functioning in which the autonomy and competence is expressed. For example, although greater autonomy with regard to choice of living situation is associated with greater well-being among individuals with schizophrenia (Hansson et al., 2002) , exposure to familial environments in which psychiatric symptoms are viewed as under the volitional control of the individual with psychosis is predictive of higher rates of relapse among individuals with schizophrenia (Barrowclough et al., 1994; Breitborde et al., 2009; López et al., 1999; Yang et al., 2004) . Additionally, the limited relationship between the basic psychological needs of autonomy and competence and well-being may result from a measurement limitation. Specifically, as individuals with psychosis may perceive themselves as simultaneously possessing high and low levels of autonomy and competence in different domains of functioning (Sass, 2011) , measures of autonomy and competence across domains of functioning (e.g., BPNS) may provide convoluted assessments of these constructs. In such situations, domain-specific assessments of autonomy and competence may be more appropriate. A similar argument with regard to utility of domain-specific measures has been raised with regard to theoretical constructs similar to autonomy and competence [e.g., self-efficacy (Bandura, 2006) ].
Of note, this study did suffer from a number of limitations, including a small sample size comprised primarily by males. However, the key limitation was our reliance on a crosssectional design which prevented the investigation of the direction of the relationship between satisfaction of basic psychological needs and indices of well-being. Consequently, it is unclear whether, for example, better interpersonal relationships provide greater satisfaction of the need for relatedness, or greater relatedness leads to better interpersonal relationships. Both relationships are plausible per SDT as this theory suggests that (i) resource rich environments lead to greater need satisfaction and (ii) greater need satisfaction leads individuals to increased participation in activities which promote well-being (Ryan and Deci, 2000) .
In his seminal "Conceptions of Modern Psychiatry," Harry Stack Sullivan (1940) provided the apt reminder that individuals with a mental illness are "much more simply human than otherwise." With this in mind, it is not surprising that the psychological needs identified by self-determination theory-needs whose satisfaction is purported to be associated with human development and well-being in general (Ryan and Deci, 2000) -appear to be associated with indices of well-being among individuals with first-episode psychosis. Although this association is modest in scope, the results of the current study raise the possibility that further investigation of SDT among individuals with first-episode psychosis may reveal important strategies through which early intervention services can optimize wellbeing and recovery. 
